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AV ? ’*.CT 

Tbo MocVinr crc 11 1 liter jy <!t f ii r * -•■■ >.v oscil- 
lator * v tch ie ©{orattn. li.ti-r* *tt< • '» of 

oscillation lnptlr/* . v r* c. cU - or r. • rtJoe 

of f c cle, *r.l re «*ltrr i t»< 1 f i - t -If - inv vkl* 

fy self' or **Vrrvtl trl#/**rir. . »c;’ viron t U - 

finiticn, tm t or of M •<•*: irv !clH'»?orr. «*.!*!, 
ftlticrL nly ru ?£'.•?*" wirr l o-Ic 

us -12y r /, or , ‘*' to *■>& •* bloc'.lai oscillator. 

Use o^oratlon of t <• *t: lo e-.tr# ( . tf-.- .ivi 

blccir ir«r otcill' tor »v,<* o'" tbc. slano « .-©M/* 

eecPl^lor ir eorsi’V -■ 0 in r 1 * t Ian* * lor. 

of t hi of ? • " wl It • In* •*.*«« ii <3- - 

vrlc;o«i directly fro t l * r«**r2 r lie > orci^'tor 
theory. ?l * ' !cr, o'' V ^ *: t m* I inr. of 'J o 

'••in* Hoc- in* occHltinr !p l* «r. '"V -••*•■! 'r\ t* # 

* art* nr f oft* -*;3t* ".«• » ii< i-l-.cM-.. a#*: 1 -ter 

o'-' * tion '’ii t v « 5 ! * 1 if? xg aVvaii.i :• v« u 

ex -Inin Nvi »vn observe- d hr ox;* rW- t, ?! » 
o •’•nt'on of n :* dopier c- ly ? ' t-r vr V o 

Woe* inr r-clllat^r 1* rtlafjur-* t: t *■ • *!’ * * 

r.-*rr^r. J f>c !1 • C* CTC'V’S'Cr t’ »' * tv* *»• ’ * r - 1 t>‘ 



’nfo:- t- r 1 ’ '• ' - • 
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Ar^llc^t ’cns c r T*tr t- or o 1 1 3oc* » r o« ?*!1» t r 
arc ■ Ivn, ’rlof raf n»nco i* tv.’e t* ' c^5l'>N 

atlons for t* v --’ 3c /• Ip# t-lrcMar o«elll**tnr. ' o 

doelm of tN* »lnrl« ol \r MicMrr aiclH'tcr i* l» ! fn 
up in kt*+ ter 6*t*fl t. v o •fiacif < f it* circuit 
parr-»et*rs or itr c " r tioA »>••> • iv»» . ^TV'bo^t, 
illuftrnt livn* r»rp. ufot* freely. 



VLm*m4 



C'n/rr . 

rr m 

rrrw.^xcrrrr 

rr i* "*cr • ::: ; - * * 

rr 2 T c^*r:*o : ::r^i a:i — . — 

ttz m?:: n -.t? a (mr-m ~ ro • *r c 
o^cuiAffen — 

stfisttics — * — 

orru nor 

ac? xoff — 

A ^j** Y-** * ^ *■**■* 

f # i •* •»*•*. -.*...*• ,***«**,— -.___~^**** 

m nvoir - rr c/ctxtg ; oimm 

cr.n'-Ai 

rr rr irrr.r 

s”M IT TTTC } cp , h • •*•* « 

:n",Tr.'5 “• t mu <r rr 1 nr:) /.*': " 

v:rr r jr F* T.*C n: '*• ■?:*’•? , r 

**y **» f * tt*r~ r » » ••* * ^ 

rr r s /.r i^rrr — 

r:r: *<i r. cr m rmrc— c»ts i — ~ 

CAfJS XI 

O 'Z 111 - 

T r ” r * cr n* "* 



:u 

l 

r. 

11 

m 

ic 

13 

10 

Cl 

cc 

cr 

cr 

cr 

CG 



34 

Zt 

41 

4" 

47 








if a 2 3 i 



iv 



' !• O 



cam: it 4 r 

rrr t:ji cf tvt ” t -r <o 

r sisx r.;;rr ' p icr < ? rcr* c? 

ciisri? c:* or: rr r i 52 

Tin n<r, TP.r'Fc*"'! r z 

TfS TOC - - CO 

TIE n p C f CC r, 3TNATICN CC 

?*?ACT IC#7 CI»<FITT 63 

AFFJ ICATTCT' — - V 

ot*ciu i r m 

IIIWTV.Tfff* — - 

riui r nA :m 

VI7 - 



1 



XK — r - 

"ar' ~o of t’ i« 5 jr !«• ’v < **■ H-'tiV'' 

explain* tion of tl* c c f l.v bloo>. tx<* roll" hImp 

end to sbo" low <le«irn 7#rar-?t«r« aff>et its «•; ration. 

The eyplenet Lon of its or?»tt m *111 f* ' >volor- 
a<5 froa th«t of t v * xi^r • \ fr<’dh-c> reill* tor by ro- 
eeeding frc? t^is ofclllctor to V t» crinn 

block'lr? oocillitcr »• <3 th^n to t’ o c.i’ rl» kwlr bloc - 
Inf oscillator, Th« effect of do ‘irn ;*.**■ .*t rs “‘’ill 
be sho-xn by f*,*«lrn c ns i^r r** t tons nnd *tr-iinod tho- 
^iiOB introd-'c^ t ni' a ir t 5 «> t? if • f «> of t >* c . • r- 
etion. 

nny £• script* of f*o v •*•* * t * ■•T t- • M^cViivt 

cscil 1 "• to r> b * ve be- n r lv**n, r ► •- ' tb o -tit • 

rc-t toe rt ' rly 'v.^n t v * icll'n of !'•' •£ ror*01«} 

ec-M’etion In t>n rid circuit, rcciim»13y ir 
the effect of t’o f#0»lb*cl t T -»nef •• r. -V i*r ■'• r-*r.l» - 
tlone ere not cl^nr* n: to t’« *”t t 1 •* >i. XI' j notion 

of the HC **ricl cabinet *on I 'ys In th.- o'^v'tl of t f o 
tlocb*np oscillator. 

By stsy1 r -- close to • fnxv.1* - '.bl- * ' t> op- 

e** tion of V o n^ra* 1 1 f ’*tb%ci - m to* it It t ’l' * 

th* t M ** oro bel«riC«l do?ori * T rr V - p* r-* t t ^ .->f 

blockin' o»c!ll*<cr n- *lv ■ , n •'’iti^n, V'“*c 
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effuct if J I . n *. t' i- 

f’-’t of t’<- lJCC>ir>* 09C.1! •*!•!» M r v, • J< 

In t^*'V t*ls "■> c v i>nt ; 'f 1C .-.t — 

diff^rarc* «r bct^ee 1 tN* nr <• - ”» f*c<> ov 

and th# Moo> Ir cfcni-tcr, T* i<v *> -*• i c*t*rt 

difference#. Ir un «.v»ct ra** e*ir t tc* 1 e^lrait t‘of-> 

diffo’"orc«9 criM rrt b* oohnd . If t v *y w.r* not 

ce»-*lderod cr« •odd be )o<l to -us * " *rw re— Ot. 

Fer erA^de. lit tV • •r.lvpls of <'# nn -s* 1 fr^d^cv 

(1) 

09Cll3*trr c*\* ^>7 fw 1> rt t 1 * -if c^tt- t •* itili 
arrive at tb*e«rwUc*l 'H# c*y '■ ' t r - e fit)* nr-ctlc 1 
rer’lt®. Ofcvlcvrity * v - ”11 c-ttvsI ’• tn* bl*^ 1 

ocelli- 1< r c^ ,, .”ot I"* i*. fo” t: 1 r. 1* t# •••■rd^r 

t' « bloc* !• refill* tor h c b’*l; it^oa 

its rr^'icn >-?*r-«r<l 8 **~on t’*# n©» c r pW c 
durirur t' - r-?l s-c ”eriod. 

Cth?r <if b*t ^*n ’-be r> '**+2 *«•*.’) -»cb 

crcillafor -id t - bloebin* MiilUur ■diir’ r* .->3d r r *t 
be irel' to; a) t>r >' f r r-Tv r- r- 

♦.cteri* tics -ver t>e crematin'- b) ;>« "* r -a 



( ) r.’l'b -p »T*:f 'rS t r •»<£ * t .- O' 1 - 

roapo^dirv’ mst1v*r* <»r t « <vtt*:c’ ••' M- 
bl lo: **e rby. ** f'r ”»f.^ •' c r t» t?. 

• cro i‘ - ; . 
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of erid vnltr<rrs cv r wMe>- c r«i’or> t lece, 

c) the In t <> Vv-st' rt»* isHay *•.*•*; ' :-i 

ar*l, d) ths transition t!r*cc involved 1? coin*, free 
zero to Tfexisru* output. 

Ties© differences %r< of S'-'d i.— erto »c- In the 

exact iRAtV<S3# it eel analysis v* n t > a re r son- 

( 5 ) 

Ably accurst© sialyols h ns * *en •-iv -r for t v -- cor*!l 
feedback oscilletor, to dot© a c l f t« ir thAn*tic*l 
analysis of V.e block! nr esc 111* ter has net been *iv*r . 

Cine© t v la paper 1 to l« of ' c*»llt»tlv> nature 
tV© exact effect of t * no <Uff*» "cnees vU 1 r<?> In un- 
RPBtt:f»d. Instead, .*,« effort *'13 be V to fTAtf 
upon 13- ccn#itVrrbl* Ar.o 'nt of confirm'd t‘ eery of 
t 1 '© ncr-cl fetdbncV ocelli' ter to explain the opera- 
tion of t** blccVinr oscillator *M!e, ft Vo v. •© 
ti'5#, dreeirwf. fro* t'*> sveerdV ? exx-t-ricer t*l fr.ct® 
rcrt’er.c of t'e exrlo' tio* not is \ - c.~rcct>.* 1/ - 
ferr^d fro' t v e r*rjrw.l*r* fecdb oscillator theory. 

sp" urns* i r-r.TPAcr otci hatch 

A vsciwrs tub tr e: id to b* ir ; o o History 
et^to e’-en it if convert in** D-2 *o*er in tho *c to 
circuit Into A-C o * r %v*lP»He #v - t‘ t *t 

circuit, wit! n<* --xt-r -.3 -V in ->t • f r; i * t * *nto 
the circuit. 






w 
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Tho c ns n*c»*ftlrr far c«c *11 a l! on ro 

'•<11 > ncwn, Tl< p® c *ntU tiooc ara: o) feod^rc'- of 
sufficient nagrltu de f tbe output tc tN> In t t> 
ov- rco~o circuit losses, end b) facdbueV of G 'C .-V r« 
that It v. Ill aid, or be In ’‘ v «rsa rlth, t^e volts o in 
the rrid or Innit circuit* 

In order th t these conditions bo tvt tfcreo 
toramto functions cunt bo p-rfor-ert by U© c f ’ci 1 lator 

cm) 

tulxj ard Its it fsoc.tr ted circuit. Thoro function# rrct 
* • 

a) amplifying* fe) amplitude li dtin^, end c) filto :’*nc« 
There fungtioaui r.ra r.occssrr*" r.nd tufficient 'cr t'jo 
o? notion of a fcodlech oscillate r. They «r<i Illustrat- 
ed in Vm "closed” bloc* of Flrore I. The or.- 

plifier portion must cvo*»ccn« tie losses of tie cyet© ; 
that is, output -"sst exceed Input, He filter Includes 
any e.r<3 all devices ’ sod to Incur© t u t tN? cm! rut hes 
a definite frequency. It IrcV’cks n©t**orfcs o« "ell 
us birh \ tuned circuits. The 11 Iter detorr f roc t’.o 
level at w* leb seta inert onc f Paticr* are »am rated, 
thin fjnctlcn, as well nr Uat of t»*ri ifying, - * ofte: 
accor.pliabed by V © \zcvv tube. 

T^us the q’Cft'cn of *»* tb* r a M rc tt •''til os- 
cillate involve* tbo ef'lcicnc © r V • circ *t~ — tb© 

attount of feedback roouirn * t> ov- rc -e it* •os- — tl© 










til* f >• jrJii | *4t 

— » ■ m t»** • hj ««v^J titiiti 
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tube o rloyotl *trd ♦>!© crx: ratine rot'V’tinla n iSo 
tubs* 0 -id Mpb volt- r« b*a a '! >ite of r ct on 
tho oa-e of startlv* oscillatlcr-s. If tb© ?n!tisl 
I .^'lso .1* ro innl! tt-ft t it c mot c^ue© n tmrla tiem 
in tbc r]»t« circuit because tb* fril ti-» ia too 
hifb, orcJl^ottcnii will net start *ut:— • ticelljr. 

Tor co*v arisen purposes later on in t N paper 
t,v© o-*? ration of the feodbf ck oscillator shown in Fig- 
ure II will bo explained In anno detail. This parti- 
cular feadbf ck csclllctor ta eboocen berr 1 "?© of tbo 
Similarity of t! o circuit to tbrt of tbo blacking os- 
cillator, (Tefor to Flruro 11^ ) • 

tb*cn U<* eat tod* i«* en*r- laed elect rnr.3 flo'-. to 

(n) 

the '•Onto. This t*nnr !>•*• t sj rlsin* current is Ini- 
tiated in 1^, becauro 'late current incr •>*£;*: &a t>© 
cat* ode he*ts tip. Circo -** inductively c^led to 
1*2 a voltara is indue d In 1%, 

There is no flx*d Hap on th* grid and at t v a 
outset its potential Is soro. Therafora, a swall 
volt* a on tl© grid will cause an olvanra 

of pinto current. If, for Instance, tb© wlta.-e 
induced in Ij» ia ositive, tHa jositiv v- It o 
arpe r rirv at the crld rill cauc* a fuiur inc-’o* '© 
in the pinto current, 11 i3 inc- mo in current 



G 



iMAtcr.ti tt * or t‘ « ? f ol ^ ft * t Irducl;. * 

a still Arbiter "Itiv* v*t»(o ir. **• Inj t' c '--id 

Vi 

•vre ’"oeitivc, t^ro'y cent* rr* in* t- ir*cr-*r© t' 1 Tlito 
current still further. This eylie roccrr ccrtfr "on 
until ro-o liulti’is v r luo of fliU c;rr nt is reaclod. 
When the i*l# tc current c* r. r.* Icn#' r increase es rapid- 
ly tier© •’ill 1 *t less veltr*© Induced in Ig. ^T® vol- 
te re on tho rrld t!*us reaches a "xi : '+ and berins to 

dec rea#©. it> tie rrid less r#tHlve then before tlte 

plate current befins to dori»^rc. T~*c „*r tic field 
about It berinr to collapse and n volt^rc of otrosito 
polarity is indeed In Ip, T la d^cr**»cs t v e -**id 
volta* e nHch, in tun’, dec^-'^ss t’* rlf-'e current 
ev» n voro . This cyclic rococn co* tiro’es ’vitil t'o 
p'ato c”rr*rt doc***** »o Is nr "’l iflfclv* #**11, At t v is 
point tv vol tr o is ir*Vc«r • in In end tl r rid rr.t**rr r 
to *©ro potential; tM cycle t' -n re-**-*#, 

T t r c ictc* l v -* fee<1bcc ! ecticr. nf *: *• tr** r - 
f r** r b”t n* »* fore cc b*s 1 cn - d* t' 1 V » t*nk cl"- 
c it act’ :n of IgCg ^ ***•• rr*id circ it. 

*' cn « volt* • ■ i? i* * ice** in Ig crpwcJter Cg 

is cliar ©d up. 'hen It hr# pea c v © * its c- • c*t it "ill 
dicch&rre V ro’Th I c s-tti' r u* »'* oscillatory current* 
Gir.ce Cg ©terras •'nd df re** r,r < * in first one direction 



t-. tv.n t 1 e otT r tv r jyrh Ij» t w o f 1 ' qyncy of tho 
occi lntory mrv^nt do *rAs u:<-r t <- v ' r-s of I3 
and C 2 . If, b.o-*\ r, tv an* rry vr.- res r> t p*?; lertifiv * 
ncc oe«ch cycl© by t' o for dbsca. fro* 1^ to I-g t- «• 
oscillntr ns wo Md dift o> t. 

7hl3r U<* two *• pa rate* *ctLe.*m *Kv. -v 

t*kir.r -1* co.atill n t* ir* '■>ctli*r I »• *<■ hy or 
t' r.ao 'si: . TMs It the r«pi2*ti v< ction of tV RgC~ 
combination In tb© prid eircMt. A nft. ,r tlvo bi' ' in 
~ t 'od'!C«<5 on tb» "rid by this er .HnHlr in t v • follcr*- 
Jnc nxRfir, '-’Ith th§ initial titlltllia sicnal «t * 
a frarucr.ey tb® t Cg offers 3 ittlft i ,* danco to it, *:» 
cifnal bynar-.,* fig '-rd ir r l*c**d u >r. ► rid. ><r« 

Ins- -ccltivs £ trrux3 lies* tie ns tv frld draws current. 

TMs D-C flows in tV ext* circ It fiw— c<>t ode, 

through L% end Hg to tb© rid. 5y t^o tolt*p© ?rt 
thro'tfh H f , the frid is r&do r<’'nt!v© w* th resect to 
tb© eatboAe. This volt*.#® rl*c©s a c’»rre •-• . t o cen- 
derser C,,. During Uo nftftfttiv* portion or f t aipnft} 
vclta^ft t‘ e ca.~'*citor attr-rts to dl • wbftrv* t> rov- h 
H g . Tb© ruto ftt *> icb ditch* rr© i-lscv • r •• is 

u rn Ur v.lucs cf * r.d C r . ?b© ,'r- t« r V’« rotV-et 
% c r t s « 1 enter it '•ill W '> 0 t v ! r r- . T if 

product is t ' *M-*r Try tf"e r>* ,vj.-t 



«•' <* **. 







^ I «r 1#tJ* f «*<•« ***** 
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ii Xtraull; lorra c » * 1 V < -- r! a rf 

c. • 1 ro t*- t U* c v * * V * - r . r Cj dtr-r r.rt 

fr ’ 1 rff rccl'.Vlv drr.':.- tM ti»e of* .** c c>, 

* lr? r 'rc to cr ;r*-*v> '* •‘’•te c , *r- n' ir rx - 

fjreto-! nt err? in a c' **n in t' e cxcit tier vt'V^p 
ir ytucei in If*. This i* followd b; a> Snort *re or d< - 
cr^ r P in lb'* r«ii t l/*r? r‘ f e*' e ere* firth* r c v nr cf? 
of the "Snt# current in thr r**~n d/r^cti "T. fn >r i'*o 
Cf 14 Hm, wi *ch is <5ot» - 'nod by tl ? v» cf Rp 
Cp, oxc rig a rf m.lntlnr .action nfen the * V to current. 

In ibis foodbsck ©«oni*i»*r V tnbr • rt* nr on 
*v — i I fior r- nil , Sr, eoniurv'tirn with Ve V^r c - rcr:> i^f 
an a Sirltsr. The tn.n<* * circuit in i v * rrl«T e'rc’it 
act? ns t u o filter. Also, misni trade or t'o food- 
breb is wdeVd by tbo R^C^ combination subject to 
tho fix' d cc-^y 1 lr\g cf and Lq, Tfco pfe&se of V o 
feodbec' is pr»r*rly dotenimd by t l © connection of 
tho prid to tlv Rprro~rlKte end of In* 

tfith rern rd to the regulating ret lor of t:o RgCg 
ccssblnetlon, lot it bo sny»* osecl that C^. is toe larv-©. 

It will then tsk« eons id© sable ti *• for Its c^iva to 
leab off t! rough R*,. The *^id will V insensitive to 
a r.idden c’ ^nfo in t v « sv - -o l“te c -re* nt. -N» 
tubo, bftvirvf a lr»r-c tv»rr. t!v» bh'?, ••til ». .»• ccrvd'Ct- 
in/!. CacillatJr s -w'll : U* . T"-.- ^*T’ n t ftert 







•t- f • MV** | or, • •« M Uv% 
V> f 4jw *<* «* M . • or* 



•- •••» '* >* « 4 •«***-. »MQM ,.~l»«o±w» 

■< «|H»— 4 fr> .*«, X* Y w «*r 

*-t ,A- ^ , w*. MV a «- l& » *>• » 

*••«* ** *», . . « , Miw-u . .* . ,.«• 

»rr* *.««• .1 ,j. «% iri*.) % I 
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njrain until tbo »rrld Is re a to <3 to v v V»c o c blus 
that will r*r~It s-'.no How of rl*** 1 current. t I-*, 
oscillations will not in t*>o ’•I C' wtU t? « cap- 
acitor C r has had tl^ar to tSlscharro t?:rcrJ8rh fig to a 
sufficient ro'nt wbrro the prid Mrs is lo» ^cr rh to 
remit oscillations. So, the rat© -t ^ ic T oscilla- 
tions aro irt'rru ted dc-crds unon t \r "rod'-et ^Cg* 
Thtr action Is tha otyfivalent of * drl t'or of tb© 

no rated "».F, voltare, «r.d Is oft »n f^fo-^r-1 to ns 
self rodulstion. It la alto oft* rwiVrrt-J to »s in- 
termittent opo^ttlonj an osc'!' 1 ’* tor c r > re* ir.r Jn such 
a ftasMon fcoinf’ in.-—* f or. *• ter' 1 tt tent MacHInc 

ocelli* tor. 

Turn criterion for self • •••dfk Men cf «n orcll later 

( 20 ) 

ha# b- «n sot forth by ~d*on «- Ms fire * *yo t ’iist cU' - 

(4) 

ffras* whe~«in a pict, of t’ r v*et r "rf o'* t' t. to 
ln-tvt rodulaticr i r redo. Tfe !y<plst c* f -t*rion is 
thus nodi' led by £d$e«. p© «s '• ladle**© 'rt’ *’ a rc”- 
tlcular unstable ?'9t*e (».n r*elVJ»top) ‘ = # o« lacks 
stability «.s to r If - ’'.'Ut'on, •* u* 1 • the 
* yqulat die • , If t 4 l«c i oi t'o> <: * r l-.t of this 
vector ct closes i>e ’ r,t 1 + <o t - s v 'Pii> Is indi- 

C' to . 7:*Ub f 't. t' F or. *-*n« t t . 

cMl t'©M (.*«• t. t .’«• *. : "" 1 
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<r«zje--»to a s* If ^odulstod ccottnfru* « , vo. Firuro III 
illustrates the :f loci V* t *-*o obt l:*b?c c er- 

ne ondiru; to st^blo, cunditi j.illy ctstlo ' ' >Jiii#U.blo 
ccinJi tienu. 

To ob* r *'n a lera** f eh • * is «•'' In F^-orc Ill, 
the osoniator circuit ic or^»o*d " s? e nnrct’oua aro 
-*£d <H ss !b T3 irn Fi/wre IV, Tbe tort jrcr.crr. ter supplies 
an amplitude oodw’stcd wavo of low f- o'j. ncy rnd s« H 
amplitude to tie oscillator, This ►< dulsticn Is Iran?- 
aitted thro *,th the a^-llfier, the flit r arj tie li»it©r 
to the toot detector. T>-e lr.ru t -*.y l* t 1 **n fro-' t T e 
tost fOTv«rrt'r and l>e output fro^ t’ t> -t director*. 
Those aro K?th vector quantities asv* tb->ir rr tioo will 
bo a vector, Tt is i* is ved©" r * t ic .-lotted to 
five • locus sr eh so is s'ou Jn Ffrur© TII, 

?o if or«f- ** ,v s t - ^utforn 'v« n -•Fcilla- 

l«r» ir rjt)i«et to in': r- 1 1 tr it <v«r tier., it -».y be 
dot** ~-!re 1, ’lirt’-er *> 00 , if t*$rc ir»: a Moef inpr 
( ’nte-’uitt' nt) oscSlltlcr «:*> u:- * It re -r to 

dot-'*' ’*v the r* 1 J*t 4 ll tjr 2f t* •• t- r • c-' -jo if 
12 » 'lit r-circl ,c f • 1 4* jo iaM i*y tv '>r r in 

ope rotten *9 * ' c i:w • • ' • 3 1 • to * it ».m ' t r«d 
wMle, if it cr-'-cl*- this ; ’ ~fcl 

or«r»*' '• is tr.Uor t* dl. 



hi 
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-ft. tK \\ f*' r... v i'*- * C ^ fa 
n V.vi-v • Vc«*-*r.- o*^*'2ij'. r - s y» I rv Or'?© 

for t *t. It r rv t, i v^rore, tv* e cff'c ■• - 
Birr, tr format fort t' orve * o t iir'p r tl c’ . *:yt 

oscillator. «t is, It Is n t- “t ”***. r: rntb*r t? r ;n 
a d*jr-r 

'"**? «rr.— rrr *• t: • " ^ 

Ar, oscU^tifor wMc>. is opem : In.” 'nt^r- lit- t'? 
is c«iva a Mccl !■• r oreiVff.tor !«rl.*v t a 

ti <5 ** cn no oaeriat: r.a tA> in# 1 c* to r*r«» 
cf ")fcto current is "MooJcsd* br Vr> M-h nc/ ’ 'v< .*rM 
bias. 

Tills rlxmc^wnon arc Ji frt t* e- *- fuc-r.-’ *itt on 
entirely -t p»N©nnr**r n * v Lc v is al'o w^m^d 

to ae "b?ocMnf *'♦ T n t?*s iottsp . c-n V * -id 

is drivon •ixti'c* -<o’'y ;«-? r liv<? f >m«i "bi c : ’r. ’* t o 
pi cc cVio to rri f ? c .r - ' t rcv’i**"* by t>*r:»2 

or s«c-v , » r 7’ O' taai n fro’s t?-© • r r?<2. *' *. » t- o *f 

fcl.vVJLnr is v’.-jr If.+v.'I ns to t'-o 'jV '-j*! *»•/ '• ? t rtr/ 
it. 

The b 1 ©©* * ^S-’llr-t* r Vj < ' *•> V *- 

Ic « -o-'B. t rs Ir ♦ '- !t i r 

(^> 

t'~Ct! ' OIT*l ‘t t Wvi /.v 't * - 

< IP) (CO 

3rv»- 1 f or V)<n * •>? ; <.* v . * (i p r. > 19 * . c • .f • r; 
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and 8tm othorr defl--. it *? m-'eiy an oscillator 

(It) Cl®) (If) 

rrit^ int : r^ittwnt ©’•oration, 

T~ o 2a*t definition cpraer* to bo or© accept- 
able because it razors to tie tboory of open* lien of 
t!*o d vico nrd not to Its use, Tbit definition is 
hero talon r s bo inf correct. It bac lorn fivon 
vlootly In tNj first of tdia -a r, 

' fter definirip tie bloc* inr otclllator in t' !o 
my, it nay Ir classified os to its u*c or ororation 
in n circuit, lor inet&r.co, t* driven M c-ir.- os- 
cillator aay be employed in » circ it b* sn i ire 
•oner* tor, nartberwre, t^is definition does not 
exclude cit’^r of t*~© two basic t’/.cr of t'Cc*I*/r 
oscillators? 1) oultirle twirv* ( sr 1 f-pulxa<l) 
blocVIrvr oscillator and, 2) tb# sin 2c s**i;r blocM’- 
oscil 1^ t ar. 



nr -'iro (r:;j„ ?! 



D) 



T*’ 



c rye ^rc::: ' r i 



Definition 

Tbe -Jltirlc s*!n<* Hoc- inr ©8<?nvte»r r » u t 
usually t* c ’©vice or.<- h* e lr "•b*n t*'« *' >•* of 

r lloc’*?nc oscillator, It r f-»ll “"I 1 ’• *.*v> '■- 
fl* it?on f-r f t* o o' - f ?r -i f -rt'.«v , •' IcJ. 

4 

ba*> ftlrr.'. Ty t <r »n alVr-ied to, v ^ic^-lly f'*-w 

t’-'-t of ti < none) oe«ni»» >r. 
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It Is oollad c -ylttple r-i rr WocMrv --'ll-. 
Inter V>co ^o V • -late* c r". > t ~j?it »*lr.p t’ r< ’ft 
several hlft fr?<r*ef!cy osc ? 1 Intlor.f t fere V ° W"' 
on t v frld ro^B far enoifb : '►fatiyc to <r-t the tube 
off. It Jr 'll *o rate. ”*01? to © r t v < sal f-p sinr Wo©-- 
'nr oscillator boc*n®e it? o>.t' ’t i* a r -ri s -f ruloos 
cf blfh fre^acn^r enonry, t’* nr Mr -cnee r* tc 

tola cTctf'-rlnef" T;y f« 3 f~ccr.t' frt*d c-o— • ntr of Uo 
circuit, end C K • 

In this oscillator intermittent t?on, v Jeh 
nar t-cric’-sirablc In t* n«mol fn*{t>' c’ a* rp inter, 
in pur csoly obtained by -»•? in- !'’• rt- - of n >^ and 
Cp t?o larro that tN> oieiPator cannot oscillate con- 
tinuously. By ci •ct-in-* the wltias of and 0^ the 
fulsos of M sh frrqwaney one cry '-ay b* ua to occur 
at ft desirod rate. Tf*w a "fault* ox Vo n ,* *1 foe*- 
tcct cscll later is ccnv»rt«*d into a dosir-M® funrtlc. . 



C ' ' — C*1 

Tor th»* c*X"!nr ,f cr of t) « o;- *•** ' r o r t* if os- 
cillator, re famne** Ir ■ ew *• ” u?c . In 

this f' • rv», *rd V* v '.vc >f f: r r : ^ . • wlnf 

*' on - • n • ? fro; t’* rv vie v ’ •: * - r. x vr ?• c «r 

core '•. •’ 1 n t a 'or i tj:**; • c’-"* no r . 

T*v • ' f * e* I r • or.* I 1 rt of 
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th© I C er*->hJr« t*ctn In tho " ,, 1^ circuit \t tto - -o 
• - ’ct* 'led *bovt> for t.hi n r*l / v»dh c'r oscillator. 
TJ*o opcrat’on 0 * ‘*'0 co*K’ itr© 1. •’! ff« • . t, 

hr”«»rr r. Two cxr In-mt'ows o^ V is • ctfrri ero rtvon 
In IN* follcv^rf r rr*?. 

^cn o«elll t'or.s lx ir In t’ ■ ;V ?«• ci”C)It l 
thr ;,-v. fpcdh^c’ to tN> rrl<f circuit, a c*l.tlvc vol- 
to la l**ccd on th* rr Id. The 'rid dr* • : <r rrcr.t, 

A D-C volt***-® drop Is r-'odncod r^rors Rg and Cg in 
charred to t! la voltcr* . finco C^. rcc^'v s ! ~c T X3 
ehrpro frou each cpcla of food! o’ v- llr • tU*r It 
lea®'* t x r-’ *#h V during t>e e 4 el®, • nor iv- eW*-r?© 
h'rins to arc 4 -~il t* cn the grid *r * V •; .1 tv of 

oscillation V err ? as. Cg receives ®cr© c’/. nro than 
can left’ a*--? d rfrrr on eh cpelo b ecauro t v c t ^ r *' e 

cony tsrt Is so Mgh t’- t Cg cannot dlfc’^r-o rafifilv. 
the grid therefor© at* ?b at ‘ 1* rr« nags t lv* M&* 
oven th'-rh the pic to or rent, £ r.d Ik no* t^e feed! cl, 
lc £“C -ring. 

Thus t v o rognlatiiv * ct'cn t K « *rl<2~l< ah cs r- 
denfor cr*Vn*tlon dorr not o;<nt® r« i«*lg • • u r nd 
the oscillation© d!r out. : i**cc t v ' > f r* *■»-■ ?%••' Vico 
ip rrt c ln»d on th*» ,~rld until r.>cl t*s* r.r Cg 'laefarve 
through R r , o«?c;iHt’onB 13 ** n«. t sia~t -niri -rtfll 
Cg hfia d y ftel'ntlj to n^lo* • * - rJt? Mso 
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to b r •• lo- on for t v tifyir r action of tV 

t’lb© to st>rt t'n 0«CiHfttf ’HC* 

Tf'o action r »f t>v f\pCg c t fon -r nr ■ : ?cirp 

t v © dtlcyod r©r’Jl9 ti r act ’or *>«■ v *< •!/ it Illustrated 

(If) 

in Kiyure V. Tl$\iv« VI il1ii#tr*t*s in \ t 13 tl» 1 Hd- 
np tf* i*f*t?v© voltaic or t f « rid t’r-v*. t\,o 
cha^'in^ action of* the hiffc fr^tpcHcy of o’ nation fe hI- 
brcv fro-a the jVl© l o ■*© c **id circuit l • tb* trono- 
forsw»r 1 3 Le. 

-bo rcjgul&tltyr action in tMf esc' lit- lor my bo 

ox-lainod in another way. This In *Ith •* f*rcnc«i to 

the cowdiictrrc* of the l»t« circuit. To fallow t is 

explnnctJ on. r^fe^sneo »?©'•>!£ tr iri. to 'ir^ c VII 

( 16 ) 

nnfl VIII. In the Clnor^n- itn to felloe, ■ is t! o con- 

ductar.ec that, a fencrator wc Id acc if c- ’*plcd to 
# 

points A and B, 1 ure VII* In Firiro VIII t'jo solid 
curve cf conductance vs a w *lit’.sfl« re <vc«rit* «.r, cs- 
c ilia tor in * ich the frid 1 i- • i© <3© c" %*nt non thr 
amplitude of the ©ec 11 lat ‘one, otnt r t« a 

r o f ?)t cf oscillation since at this pu'nt t o "n^rntlV'!® 
ro» 1st ’ucc? d^o to fee .'tv c v l^to tJ •• •~rid eirevtt 
ljr . -oals t * * s'tiV’ 1 * rew^at/.' oc . c ocn.-.i.Jct.*<nco 
i> then zero. P’rt o~ ••-, f c‘rt stable o - 

reties ~o f rt cn the sal Id curve t c* ;c* •*.; t w 
pi it' id© incr* t- © CT.h'ct' 'co cl**rc(?, K*c to n 



1 

cb-«r-^ in 'M Mas -r *x,'3 r fc** I t* r"r ■ 1 f< *&- 
b. c v owc 0 l*.tr* Move, ■ ! t'* •-vllt’ile of or cl 21#' tiwns 
Is d i *w »•'»(! by t*'s C*t r. t >% j? r* tu-n i!>' t r ' 'ft F, 

• T-'llsv i.y '« '***!' *n fed <3# for . 

‘‘frbility r bvjt ‘nt 1» frwHoc tad by t > 
lo* ~ tbr roI { f c : rve oirrltnr to-n *\5 
S’iw t* '• wj! t ? '’I© *n»T — bl'MrirlStr or cilia tor is 
not s':, bio oscillator-— is . stable in t'<* ' ?n j < of 

contin:so.i# Mr* freqv nc; cccill* 1'or.s *t Ao«a not 

follow the polid curve; instead it idle. a o o 
curve p t’ o tctt-Al ono. Ith n- r «r Ainco t V la er rvo 
o'nt f is no 3* avr at p* tut of lUblo c>:' • 

Consider for exnayla that there ir t r *:d'lo doe re* so 
in the g<*v\ 1 Itude of cremations. Th« re Is no*? very 
little ebanro In bias, d *o to ih* delayed re- 

iral i; tinA action of and Cg, so t>*t t' io 
In r mtu d« of osemat'or.s contli i*o. Iv. eorvt’. ves 
until r -etnt X Is re-efted, i t •Mcb tin# conduction in 
t v o tube ceases. At V is point, stive U- vw if no 
f’cw of m-te c irrent, <r * 2/-I • As pf* vie #2y stated, 

w'acn Cp lias disc’.- rffd sufficient^ t!x} grid annin rl- 
lcr-o the tube l<- conduct. Tt r o^t'et N>r fn« to 
dee*'ec.rr. with l^c-- rod f- • Ibr.cV • ••* ** r* or r .r It 
apefn reaches -fnt -rci21n»icn» f * t ** nrA 
t.’ •• <r cl« r c* ‘.s. 
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It .irht a- o* r it fimt V • t two ox l«ns- 

ticrc of the ra^rilr.tinr • ct sn of FVCr contradict 
c^cb oth* r, Jbicfc i? net t' •* a r toe* s-o t * ; both 
da^nil i on fin.’ t«> ehar-f»s tn the ■Melit da >f cs- 
cilJ ti‘ns snrt in tv p-rid M*s, onr t* , cr.o might 

ck, can V • Iricrc.* so in a ; K.t’i<’e of h’ l frequency 
oscillations shown in Fiaur* VI betww*r- ©Irts J ok! 

K bo reconciled with the action r nt r. rt b; *if':re 
VIII? This enn bo rocof*»netl as T r XI-:*- &s ]* int J in 
Fifuro VI corresponds to roir.t f In Ft.nrrs VIII as 
oecH inticns are Jnit.tr ted. Tho cor'd :ctrrco is ft Inr 
negative, hone® ©poll i 3 lions -ey ?ncr* a* ailfktli, 

J. v y this very inc-o f ir o** ; -i J tudo of cscil I c ti ens 
the rrH ecfrtirra a rro* t- r pc - ■ tlve Mof w > Ich tends 
to licit t>« ircr*.« pc< in a-pJtt’i-So - s*r?i*r*tly tn." to 
i’ecoeor* th« • ♦-litm/e t !* t ft«r, .oi*tr T on Fi'irc 
VI ?n' T on Fi nzra VIII c orre a •"or ’ t-- tM r -'rt of 
"”ix ? . ** *>r> lltwd#. Fro r ' this nnxi • ■ v» l*:r !/■: tr*i Ha- 
itian Is c -t^ly b' ck t v rr M rh r«iht • ■ ; 1 ^ ~o 

VIII, •* Ich correct. nc’s to *< Int T on Ki -re VI, **.nd 
the r-cilh I'ors? q'ic’-Iy lie O't. 

fo'o ot-’cct'on rw v b* •• tr to 1 * ».** ••' t'on U- t 
finite changes tnW rV ce in V ** ' T OU •£> *Bcil In- 
ti or.® * u<i rv id bf- s. 1 uc." ©b^ectfort •.• V* v»i fl 'or 







• |»r - \ + i * a*j 

•<*!«• • *t *. «tf ?i*IT ^ 

^ r ,# f r **r*f *r if* «t *± » tmv 

^ ^ r *• * ^ cm ^nr *. * u n 

•--I ^f - r* «h Ml 4U#jA*«« — f M 

p, ' f * *•»- * •** •■ (i mi < 4# *! .«rtt 

* ' »^ f r ,f ^ • • I' ^wrxn 4 <4f«. lurf 

il i «• Y>tl|- txU.Ul, ,| k3 

. -•* »V toALi <h< !-r- Mti «r% 

"* 4l ^ ■ 4v» • .’iMi i»«il kh »••• «Mif 



1 

It *s robfiM* t'-t tt ir n t o* ’•*> tc * • r * 

f!: ,f to cMr'o ir ■ * l*t‘"’o or • ’•Jd > 5 Sov^rtJ-*- 

less, o *ccrr -tc t». v ’Ac-t* c*. tb* ♦•’•I* ' > 

(ref^r to ripjro VI to t o rlt ,v t of o'rt I). fitf- 

f«rr ntisl c'"' r o In e It’-do In . t, r r, 1 ccv - 

renied \y a P’fddon firJto rM* cf iicr>a»^ of • rid 

bi%«, Th»»t ob’sotiars c* ’3d do-Jbtl*** ftrjrwr^d 

in tbo ex*ct ~r th* * tics 3 - r*n 1 1 Ms w ry % s» Jly ly the 

rnssaro to tic ll~lt of * 4£ - OA . Ae« 

** Tt ' 

• Amv Aj£ _ 5/^ 

Afc — -? O At c^zf - 

In th# <sn»llt »tive di*c:issiOf» it i- 1 i- *:-»lh3« t -r 
for*3 f ’ch mr o'rr^t’on, «*o ti •. cV*«ctior>3 ~:sz st'md. 
It ' ? no* unco.—*cn to find ir t>o Ht"r»tnr® •«:?< ra- 
tions cf pbenr* r>n« Ivor ■-* Plttiiv Ijr t • fl 't< 

o'- n~* f v‘< 11© tic V* t’^ee 'frit* r-irtttf^c 

t> r "r^l^ecd r«lth t*© *'r« «y**ot * f rr • tlftl r atn 
tlt* r . Th.tr 1 fsltftt'.or rr. t' < r •-. 2 It- tir.- *■'*’>. *’ 1 
mod not ll*t! t t* e wr.d«»r* fc^ndir-f ( f t c to ■ o^c ir- 
iv.%r#s cr rot forth rbove. 

IN mr«»t ft TO* 1 ©* to in or* rt *t • • ic i 

arulysif of t v *' bov* o orr.t’on yr f«- r •#.is***.* (v 

( 2 ) 

tht by V’n Mr> f*i, i s *»\* 1 , •* f • * r c - t -* • '<» frr 

t bo •»rt1e , i*r c f rc tt * ir V 1 ’ ■« IT * r *i is tot 



** 



• m m rm* #«*•!•• Jore U +Uw ti it 

•*H ' Ml IH f ta» I i «*n«a • ,«h( 

• •»' 4 llri^K | 

. » ■ ‘ • 

♦ ^ • ' 4 W«* v A- • »> . *# . • . »4 • •: .: 

« •" * t s'.* *%<tm •-*.<! .to i 

f., t; 1 r. » M < - •..%•■• r ’ 

v .e 5 > £ .*0 — — . '- M» ' i - • < 

c> c* 

ji\-> £» * ' 

V * Ll C> X ~ £. 

'» •« m (nJtuiiit ptw^tAiv wf «; 

• •!•♦•♦ * " ' ** * ” ' ... . t • , ' r . s . 

— • o# ’ £ • *1 M| I : / 4 | . 4 Wr« |#t «| 

• ' * . ’ * 

• 4 »rjflr pi » ijMili^p |p ♦;» « %«•%?,* 
^ Ci » - rt | lAPTt PPp | 4 | ^ 

•' * •» « • » 4 • i 

•"•C*** ft ••« u i * tl Ift^i^r «V #1x1 1 ip U*P 



» ' ‘ • • • . 



■M "* rp M*p |i ii ‘•*0* i»* * 



t»< * 



it *f*J* p- i «|I 4 « 




'•• • 



VMb | ^ J nrijfi 



"p pt 



1 4 1 
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l ! recti-' or Men Me to Fir re IT ~IV'- t cor j !!/•<• r '1c 

* r ' ' r lc* t f on, •> *o*r m intt t* * rwttercf vr 7ftu<n 

1* ttliv , *r. ef- ive” *■» »i«t*\ro* by f-'b-c' , r r* ri- 
ll 1 1 cn of th® ^v»**or*' r.r f " - -1th c r /•» in 

t s c IgCg. tt-Te cf^st' r.t. r « write* *' r o'<*‘ ti of t'n 
flic- tti tyfl -rrJ colvrs it by a tertl'lly araf.l tlc*l, 
partially r-'orHc*] ^*tbod, The ro-tten is 

kro^n r the *-ot v aJ of isoclines. Fr- t’ !* wor< , 

-inco it 1» c v o , *n th«t tl a ca x ? **api stc y st e amp- 

litude Is always the nawe -er ^ 1 « e r of the rfa*-* of 
tbo vtnt imvcfo*"*, it c*r r**ircn- My he infor'-ed 
tl**t the --oxlnvn « Mltudo- of t v e awltme block - 

* r -r c»elllatcr "’ir:)* ”«-ain s^p’.y r^*r' ’"Air*** o r the 
}#nrt v of the. ~vl*n ©** the> ti'O between 'Is t? . * l*o 

fro*- tM* wcr v it *— y be rasMblw few to fin' - , 

ft -'“int of <?*rr '~t"’re for V* er-*, 1 v t'o'- 1 • <• 1 vr i» of 
the of t*e -ItiMe s^ir/* fclec' inr oecnimtor. 

rrnon 

Tb© uealrn of such sn oscillator* a;* 1- ct- r-Ied 

cut ir. a 'W'.nnor analorous to that for !»• •- fwtl fe»<- 

bpc> oscillator. This deelrr., it win be p*o Hr’, 

(~)O r l 

follows that for a cl nps 1 ;en'p .- - • f l« r. lthov«i 

on oxj ct eot cf circuit r* U : cn, • l l c • lord 

an nr, rex* t Men ae cl or* nr Jefio-o. my !•* cl niiftfi. 



i* 




•|M«U 







. (l± <t 41 . M 

' .1 

»- I • I « l- . Iio «<U| 4 4 H li M «J 

. *-!•>* *» « - I v <nt-. m m1<i .fa*.- - a. 



» 



2T) 



02 ) 

T?;© c tc'ir ct» »t •#’?. ti *.n fo* i*r <•£ oil lator 

113'irtra*r In r V'“tr-o IX, yields « t of t? * r.o<jc r\mry 
C'llm Imfortwfo . it, • r >:» ikv — *:• -**tb r 

15'C‘ir* Cor * If- Inr) * r nr t tc ti H- ? to. If 
t escItMIori Urn sn tT* 'lj 0 lire d» not IMarmot 
C COtimiOUS 04B€l) 1st iofi is I* tbo t’ :• Mr»» 

rsy fr. 4 i t o interact boceuse of tewm! r^ 1 ) ?-ooe, ono 
of t^on becv.iro tbo rrl M» * f * cc.zmn too r t< t, 

'■cn the -ri-J hiss recedes tc v *T4 sor* t o t*o lti»a 
Intersect aM oscillations jir-Li t H bev until the 
prid Mas soyara to* tfr# l':xr, t'nst rci*'.* ■£• f < cycle 
of •Mr Inf. Is c**n b? oren fl^ tuctytiv P' "uro IX, 
t’*is inb “ orsir.tico V -.ccort ■•■ * t r --5 by <2e- 

C" rein* t'o excitation ■'•tio or* by d c *<*' ring 
In Uits- fir ‘Xi , 
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to tMs d *Iro *nd c'- cv its c;*t*>Uon by ifar, » 
srothcd, ''PVir '§Jj r ft- to in tMe Ti.^r* 

i: T 1: rum 

The ^3ti’lo : in# bloc* Ivr osrcillAtor h»s teen 
con' idc retie •■»*« In ele.ettva.ie !■' * nt c lo '*d b 
the Arraed Cervices of V is eo^ntry* It hr r aoet oft on 
been used in radar and IFF eouijr-cnt as a nelf~y;Isod 
transnittor. In this capacity it Am etiens as a hi h 
frequency oscillator* a ^odnlator and riT p naretcr 
co-Mnofi rivlny forth sxs ri exile hursts of ‘ , cr< ? 7 . 

Firuro X is a dio/rra~ of t 1 *? -ejltiyle r'-lnf; bloc: - 

( 19 ) 

in'* ofclllrtor used as a HF irerrmtor. The ci^criit 
osc Ilia too nt about 70 aorscfslrs ~cr sec ’nd and the 
riF ( False Oe curror.ee ^vorxio'icy) in rrii bio fro a* 
fO cycles r cr ’’©cond to f,°70 cycles -#r aoxnd. 

ether a'p3 Jc* tiorve fc” t' tr obeli'*' tor tvo lie 
ar a de^od 'It tor in P'tj ©rrafr i rcr* r .tiY<- rvccUrr* 

^nd ar an a'dio frequency roMetcr in o ■ "t: in radi- - 
sonde cquiprent. 

The ’so of the ulU: 3e c<»i:»r ilocKh.r oscillator, 
alt v o"- ,> ccr.sl^oreble, 1» art firl? -o exterr ive as 
is t*v* nso of the single r * v* MocSrifv oe’IP^tor. 











•A* # *1 







* M mt 




lift*-* 















** MM* #» 




to 

















at 



v * tr : -*n"o :*-c *i:7.**'\n 



a k 1 i 

The «?*«s of t'* pintle c^lr* ''o^iv oscillator 
arill b* d<t*f>rr«d nt il later or I*> *’* •• ^ rft-r its 

djr-irn ' rvj cy~-*i cn h' v»» '■•-n* r-i'. red, ?>i * n» - 

l«d»e twt tM r ciJf'll' tor *»s -• n; r r**t v ri«<* ’ c*-i 
will cxrl»in to t*se -*.• ^r -i 7 it 1 •■* b«« tVo ®«? ’oct 
cf eo me)' exrori'" r Jnt r 1 st 5 y . It will ex -da r : , too, 
tb» »-r> gor for ccnslderin t'< ".jr-*! rr c'locVinf 
oscillator In do tail. /®t f lie t' <>*• V U **g »> *c cx- 
rl r Xiiod, it iy aevs* M t* «*s* * 7 »r »i;t ie«*l 

sis of i y e o -#r t i o' i' is ! •• -t ©t > vie* he.» 

nev r beo r. ~-de. Tx? q *rtlon os to *uc: c-n ar**ly 
*is Ui nnt - on -■> '.v 111 re in -u* r,j «o r»i b-.t t.:.i 

ons'^r -ill crrtkly be in'ic-te - in «**t w or t « 
r< <or vievs tee lAJiiti of v* <.* -«• !.. > vileh 
r. *st be ar-nivtad, Tba* 0 oj-otio^s or c- : t-v :v.d 

q'wl ) t-’.t!v«ly # rill «©t: »-* t leo ;v j,.*, -» • .,1 only 
& r t»r si 1 if, 'inf %»*:• It ns b»v« u • 

•v?:* if ICR 

The eiirl** n"rirw MocW.’V cr:*! 1, tor 5 •* r-* lie*' 
f-'r-nso t % e *lo U c: ,T *" r t c-t r t ” v 2; * r 

oeltiv* h*3f e rlr 1* h r« t' * r •’ ’"ff *0 t* r 

ri*»-« < ?v*- *• * t t’ r W ’• e”t -'• r f # 
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r :’ r- r f r-f-t ,y- X. T'/r rc * * ' t'- •- \ C v 7 i 

In FI -"ir» XII t?* fo^V^irr tvlcf cf t*# ? xr - 

tfor of t* * /, * v '0 M O' 0 *' t-?7» -.»f >«# 

^ollo - d. ' , crr*' , ^r' +*r r*\t** *o bo ' t i’o cutof* 

•*->• • ir\r "»n«p <b*o to dirc^* "•'•o of t'o 

wMfC'.t^r CL, Pl*to crf^^t *« i^ttlrt d rnd o n^rotlc 
field b-llds u r ' t bo 't T - *jv**iclnr f v Mo^o In Ir», 

‘ X 

""Me v 3 tore '^rretfi 1 >1 vrtn tfc rf’d t v ro*Tb cy or.d 
t* o rrid t’^reb:' Idly 1- Ct" * 8 ro oiitivo. ben 
t'-#* rrid roes -cctt/vr* • itt rr* • ->ct to V* cr*t' dr-, 
rid current flowr Q'*t3 o c*< rr< le • cc’» -Minted on tV 
ee^rcltor »<th t»< rwttv« • a1*"ity c "neeb * to 
tN* rid. Aft<r a t* *e V * 'ete ffwrt !*aa--° oo ■ * t« 
t’* -*'*”*' He fie I * *bo’:t c-* * « to !nc*<«> • 

• nd n vo 1 tar a is Induce In i». iu «v« vt»lt«*-o ap- 
plied to it tto prid 1 b 3- "* *isl\lv t *.? its ri v vio n 

veJtms »ruS it tborofot'C dee ff.rt r the , > •!«• enr-^t, 

?tle dorr^ninp current tbr- - rb I-^ e v *!»*o: t ■«* ’rrity 
of t’e vclts* re induced in t’*o orld errft cf ’ «; t* is 
voltn- r * if ^ rtsrts s*b*rfne r.*r *ivo. it* t' i3 "re-- - 

tivo-rc* t" volt?*© v *o t' ’ -f 1 *’• ’* *% 

C",r'V'nt is sJnr'bf v-*.?- Is t m, * voltw'u in- 
duced In I q by t‘“- c rrrr.t c'i-v" rvjft ie * r^’r 

"Ot'.icrd. TMb c 1 ?” J3*.tivt action • ••til the 



»:*!' ir -lv»n t*j 2 3 be nl c 'tor, 1- to curror.t 
co- r a to flo* a ail >132 n't * r* tn r lo* until iho ti'-n 
rlnt* I iff cn tv ( "id by C r in reduced efficiently, 
by 'lac' ” r^e of Cg thr* ■•t*' to al3o» t:,e t;:bo 
to c nd’ict. 

Fron V is \ rief r*f nse of V e * lc-n ■ a* - is 

Incll nee* to refund tie rerent circ 'it rad its rroro- 
ticn as an Gxtw'on i Y c ~u3ti le «• ir» - bioe^ ’nr 
oscillator tl © t’^ned circuit &. -■ ' ■ in '• -d- 

vt 3 3y Inc^apod s , '<r , ittinr fe^r &r.d fe*« r r*dlo- 
frequoney cycles to b executed <3 *rtn< euch ’vie©, 
Acttiolly as will be sc^r I**-'?, t , (' ext* a* ion i as 
V en d ?o for t' * t t v « •>*>nc«)an» hr vo t'len on 

e lie ewhfct if '"e rent cb* wet^r. Ffert’or Are, tba 
wiwfom of ’’ e outy.it is q ’lto d 1 f f c rent fr • t 
of tie ’•ilti le swift" or c 11 !r« tor t-c n u*^ eiily ant 
" frequency* is involve, b « t b*. Iiv t‘ ' *ls<' r* c*<r~ 

rcr.ce f-equeney. 

In view of t\e*o cbrrver It 1* aforo^rlr *< to 
inc*'iro into tN* cr.u«f>n which ! rod cod t • efe-rr- 
ir tx-cV to the above -’estra o of t'e o* r • ’ t is 

fo und thnt: a) tho clre i it - r cts «? »■ esc?! 1 * t< r 
©von tbourb V © on» rry ~ tnt ecu ist?. f . ;lr p, h) 
it be feo’l’ c" fr' It to Iq . fM *t - ho -uilti'-le 
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swirr b"t oc ' - *!*f osr-in t< r does, e) It o leys r •■-Id 
lee- frr? p^V^'r c* -‘ ' it on *>»*• r**l 4 Mrs, d) the 
prid Is periodically driven cor.* Horahiy ( ‘ and 

tl en P r bo rend c*to*T In /*. verier similar t that fer 
tie -nltlOe S"fl nr Moe* Inf orctl3at''r excc t that tho 
grid bi* 9 c v *nff«* roro nleo of c* irrant in 

tMs cos©. “lith the#© »!•! ©xlrtl"/', on© is 
able to rain c. nsidoroblo tnclrlt into the or^mtion 
of t’e sincl* fv^infr bloc' lr,r oscillator. F*’t, to ex- 
«1* in V e cN.nfO in opornt’en in r< Ii j* fr IN il- 
ti r lo swlnf MccMor oscillator to srtnrl© *winf 
bloc’ I xur, oscillator nnd V r weveforns dlffe-, 

other foots srti refpilred. 

In T reeled la* fron t'o n foedt c } cscilln- 

tor to t o -fUMo srlnr blccMrc oscillator n cbf-~r 
In t’ c valiee of end C p took laeo nd t v ts e; :vo 
of v 1 5os aceo’rntn entirely '’o- tfc* chenre in crema- 
tion in fo*nr fre^ u& n rr.-al oseUlctor to tho nul- 
tlrle **in*r bloc'- inf oscillator. In tv t r t tran- 
sition, however, ct^nra in operetta© Sa not 4a» 
entirely to o’ tiv,r-fi in l*© v !• r e of -V ’ nd 0 1? . 

^ther, It J« -K>r- d-*« t t*'© irc-'c **d ’nJ * >nce of 
the feedback transform r, its d’-st^ibiin.'' •'n.©citvnc" , 
©nd U«e cl csv o nr ' ’nr o' V v 1M L© t v e rr I ' Ire -It 
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Vt r -V* V ’• trarwrfar*** r*. It r,o» be r. i r <? t' t 

t'i( tr*>rtfifi , "5»r Ir ‘Iruro XI tr r.n iron co ■* t mzts f'>r*v- 
®r v ilo t'*t oi Fi "if© II !» »n air coro t^rvfor - r. 

Alt’ a rh it 1* difficult to • rovo analytically 
tint c' tnr'r.'’ tl« of rnd and chcmjing 

tNs fecdt*cV t^.r.sforsier fr» • on air coro to an iron 
none Recounts for tl.® chttnrari o.croticn, ej'Cri'vnt 
has iriheUntiated t T ia fact. It is to t* ere cxpori- 
tally recorded f^ots tint o m nost turn if '’rroof" 
is r<-q In <5, Fron tb-cso recorded drta one — , > c> » v^r, 
6l«im considerably - ro in r or* -\tic^ tH»n ' ft t'ta 
"proof 1 . "o is afcla to i«t*r-*fs* Vo •ff**e t« of all 
ports of th*» circ it u n tf* s' tpa of t>o output 
mvcfcm snd is abis, liv ’••for*©, to !c-' in’UlJi- 

"•ont^y t!« tv pa of tuba, the trnnsfor'C”, oof t’.« val- 
ue* of and to fulfill specific <5* • r n\ r^q 1 tro- 
T»nta. In addition, tb* fi 1 1 *r.;- in t'»* Kn^'r L^t 
of i h o operation of the : *r*lo e* , t r Ho 1 ' *r- or cilia- 
to r * 8**e filled. 



if ta ii r rc^Tir-f. ( cxr t: • ,t:vt ) r * -• ti; : 

!5oforo y*r©rtiri£ to info** •**tl<*n *t>" tf*or/ '*r*<3 

upon experiment another 1’ « or* ties! ax* let* t’ on of V* 

ororat'mn of the sinrlo r iz\f Hcc’ ir** otc'Il' V r * *11 2 
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bo riven. In t'*is cx: lar» V n '8»» &'•>' hrocr? t 



0'tc*nd, : articular, t*r f<?oi>*cV trn vith 
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its Ir n c ro , f Ue °r c f c * ’ o* 1 ere «• 

In eci o MU, Co r*t ir> nr 1 *’ 1 -t’o-.o * •’« involve/!, ’ c 
vrlldtty of Vrro apr^Ttionc will h© Mr-r'jri-tod follcwin- 
t^r *xrl»n* tfon, 

Tefor to Flfjre II A cn< ^ ’’"'fr* t‘e f« Hcwirw &»- 
f"npt lorw: *) it ’ t the volt* re on th* -**id condenser 
row ins cfrortl-illy constant dvrSar t> t potion of 
the cycle of or-crrtlon r©7^* scntcd bct'e-'n r< r nts A 
and D on Figure XIII, b) V+t V « tr- nsforocr* Is 

on Ideal transformer with r.o la* ’care ixductsoco or 
ca.eeitsncto, ar«I c) tlWkt V^a effect a of iotorclcctrodo 
c>r**clt7 are jvKlIriblc. 

Consider tint t’o c’vuSejycr v'lto*o ' ^ s *w In- 
to S red the tuba c-’t off and decree 'oy s- that current 
st rts» to flew* * voltxea, ipHj , V >a • «• -: f crorr. 

Ij end trs turn n vol^re, pCp , is tr frtd 

circuit in to dl'^ct • on t<r**Irr to inc**o r . n V c -l.%ha 
current flow. Tho c* «&• nscr Vfltr.«o is, 

e ‘3 = [ *3 + ^—7 < + P V 

ie the y lot® c’ 1 " "nt 

in tHc current in t>' r -‘ * 1 - de- 

tain? nr in ,Cj £ K s 

f c t’ * * r* . * fc rs ,ir - ' 1 
is t 0 Itotr. ”* '• !i.‘ r too 
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j( u , Rcj f Cy end Cj aw ft* ffcc* . In Pi ’ir® T. 
Ap^royl^*! l«ly, 
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A point lf» ©vert swtllr re*cl©<3 ^ ore « c' • n.-Q in rrl<3 
volt* c* 1c ore t’an eo~\ *nna'»d for t*;' >. c 5 -’• in 
Uo volt* « across lo. T in ctn b* *a«u-. b/ djffvr©nt* 
iattr ootiatlon 3). 
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^ ^ ^ ^ ~ P 9*" y 

Iquation 9) e* -.9 tH.t tK* e>’*r.r* of rr>id vrltnf© 
during thr t*-n© when r.o *, 1*10 current •Hors, the con- 
dition 'tci tainted ot Vo b tr nr? I nr of tMs a-^rrarh, 
in in a direction orro' ito to t "t a r Vi rvl' volt&re 
itcslf* In the nt'cr.c© of plata curr nt. 
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Ting , if tv v lt»r o it %r * .«• , t' •* 

of clranpo, ^ , Is n*vi f «* veil* o on tv rritf 

~4t 

1* thr o * do loos rv5'”' Vo. *f IV •'rid vcltw-i foes 
lo*s ner*>tiv© and pinto c :rrcr.t et* rt r t '’or, tho 
torn l?p Ir no *> unfit# rorc V t t*k«s on a finite 

vrl *e and partially c nc< Is t v o of *.<r t w . Froa thds 
theory ton s to brer « inf It* * : *. c t-eo 

tor~c in t *» den'oin? tor cf 9) 0 .*’ eh c r- '' Vty. Aot- 



ually i^| 3- never a-’-ro c*-.or 
irtoroleetrcdo ce r ecitnnco . 
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v ' ol o r * 1 .. '-••it Ivo • : "r c r <• if in r.mr w I V: V v- vxplsns - 
t! • O** t* * « r. * i or.?* 5" ••• *. 'o ’.V » .? IT , 

»t«rain tf* -ath o r t V •* <: n in* 70 in. w i* * 0.; r 

:lot of <2 q vs £ c • drop in A'flc! bit s* -ler to 
C'"~’!;cUc?! o'* IV tnbo t* ’•* c *>co >r»-»cr ’of^ts A :nd 
B. itnee.no **1 to cnr-»nt '‘Ic*- 'mill ■’it*' ia reach- 
ed thr • ih to t> 1* int 1? v* ■‘ileal. r c^rdnet- 
ion ber!n** t? c ’'•to volt* 5 Xyar'vv to drop. ' '3 i« 
by cumrtvre bot-ecn rointr *‘ and C. r tho 



<T’intity ( / — Ku ), port of tNa 4enor In* tor of 

9) * 00 * to zero onl Vcn ®w'*\* 9 t 3 pore* tin* 

: olnt t* a i.-ft&nta 0 -sly to < rd po*nt D r.?,v.. r lint 
wVe.o si o**o is — . ST is in* 'orrc • o a to t o 

ore rat Inf n*.th of the n read! c- ottil ator. .wn 

t* ugrfc Ml li dlfla 111 kw iro 3 txio* 1 0QP 

’■ ■a in, t OpO'n'l’lf ‘jrt * «-'C- lr to TV Vnt • vhero 
t-c followin' lofcd-1 Irf c-i- 'ti c:. i r r 
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In this auction 1® the t 1 ®** v. It. « > t lrhieh 
and ip fl ow *\ on 
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of t! * r '»lr« f.lve t v o 1L*« intern** 1 between s. 

T?*o l-*rl r cat-cn iv ro is not t’ t t! t'tvi of rise 
and t’ne of fall cat-rot b* larre but t K t, Ir. , r~ctlco, 
tbcy arc not uf’wlly l«rre. That Is, clrc-It remnat - rs 
are ’sad w* icb na}*e t K « t 'It* rir® and f'll e'erply* 

A t»"Ici* loo^ at tl-e •coition® ro- -raccntlnf tJ*j behavior 
of tbo circuit dnrlnr rise of the -Jo* ’ll reveal 
t r £\t in every cam Ve to nafe If invalvod. 

In no -q etrrs Cjj, tho <UstriKjtnd cari-c'ty of tbc trans- 
former, ar-noara wither*! J - ; In jot® ca^o V t! a mor. 

* 

liberal?©, e brief re f * rano© to tbo tort’ or do voted to 
tb® tril of rule* will flow t?-«vt t’ tr^reforaor 
tun nab" *s 8rt Involved in ha* tbe irrt* nt “Crio n, a’c 
voltage v* «ie» after t> o 'l*e itrrlf i«* n t» ^ir . tvf . 
Furt or~oro , the trwnrfo»'no r ' r«? a •» ti.volv>d 

not only In tho rise strd fa?l cf tM -ni# uit ?n its 
drratfan (r for tc ©qT&tion C”). ftes*, it *: beme o t 
that t v o oporat ‘on of t » «in^3f* swinr tl* ’-Inr ore'l- 
later, as It differs from th* aralt:*?- • inr M cJ 'nr 
oscillator, depends to a rr^t » .' • t n cn tU Iron 
core trars^or^or and to o- -c r*' • t on t v * v-1 -r cf 
ftp end C^., 



*"* r. t t*»» .'fir*- of t*V» ti<n£l© 

rviar '■! ^ !nr ©aol!n*t r tf- : i« ^1* of t'.i>- -.lec- 
tion and d»>1wMe t"M cb*r*ct*rl6itict ta* lar 1? 

^•-•n i n -©d. It ? h r.n tacitly ffr -* * Vnt / ;:ch 
n t* tvt I* ©'-ylojrod in tNj circuits d«*frlb*d il»t "ill 
allow t v * - circ)lt»’ to o"*-**r ps ir»d ic© t©<5 . It Is 
1- rtwt L n t' that a tried* la indie* t-'fl in the 
circuit <M ©**rwr **or triodcs u».%! in mny fifflioft- 

It i# V--' oli of tb# next section of this papor 
to discus'* not only tto darifn cor:- iterations of tbo 
P”lco tran#f© rmv and tb* 'lj-Cp co-rbir lien but V'6 tub© 
ror t iro **nts *.s ■^11* tb# oitr t »fc , v*for» defends 

ir rn all of tiers©. 
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Hx3 i, ,V. j m . In *w»ml It ct-n lx m^lA tl it 

t‘:c * ila© transfer *• r •*-!' t br v© both liiffb and low fre- 
ficrcy rcf*\nao sufficient to :iv© t' o 'eilr©' O'trut 
w.vcfom, Th® r© ■*■ :r of rise - nd fall ..V „alx* a2*c 
doternin© 1 * by Its Mfii frequency -i© ©ns* n-3 t»* pulse 
duration ty its low ^qrndy ros nr*o, Hcfxrvne© to 
eQ^atJoR 44) illustrates tfr t r*l«© " ,tr 1 «n»iy upon 
JTZo end It c .n U. s n tb*t . 

u or. Ip end C rj, MV t!e **Aye ’ tfra . c, ia iyn 

V m to U •*«r©n*cnt upon t^©-* r^ro of tiio rule© 



L'~ r * " •. r»n ’ < v ■] 1 * ' • f tv - r > * •-■* It • — r ♦..■* r? 

t‘ <* '-'i T , It '* *" *" r*lf* *4 t- k r- •’Tr ’«• 1 <j 

* l ' t? v v* * ’ • *r» t • -j r • •> ‘ ' * i . 

o V'<tt •eVr* "t - ***% It?-** • th* there 

Tor* r;' 3*<* me ' T ’Ot l*** * t h* r >-J tM# '■* c: li! 
fee b rr^ n»c! bet fr?p t » ru: r^l roHr;.- the 

vc Itf' c t roV' ”» la ? . In r u * j7i»e 

s'np® Is & c< •:»'0oi«» * iv: Mffe ra** 1 or ^Iro, lew 
overshoot, e**13 dmon of t • top of t K o T-l f , '•! rh 
y»tc of fall low taachcrtnr vcltnr- on tb* t’ II of 
t v c fulee. Alcnf »*tth redfaclnr * -tot” f l»o fIw’o 
t v O erj>ct t ? o nejrJ-n- of 

enerjry bexnon r -V t- • rri£ cl^c^lts. For n *»lv n 

7 1 t *?!•■ % It hoe been fcnnft t^il 

«»! *r f *n*y t^nof'-r* < *.\ -n^od r 1?t eh :« rcr:?t If: 
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= ‘ c*- ?ru? ALttributed 



HjiaLJ:-: 

■rrrry tr*nr»-it*oa to to* 
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c* K ri* 
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Vi ix > 



|Hf] mf 4 # 



*7 Iff * • chs ■ ; ct* 1 r, ir ,# tc • ’* r "” «f - r - • ' ■ :y 

wlr ?1 -a" 

^2 Ib t f o 1 on<l I"“o!ancc» (a resilience) 

Lj is t?o Icnfcmro induct*uce 

Ctj io t-’o distributed cft'ncity («fr»cti¥i) 

ip' Is t v o "lurry Induct** •» 

L 0 Is tho effective slain t iikluetmoe C r* :. r;.*) 

'*© Is fie effVctiv girmt nsirtAiitfs (pri-xiy) 

1 1 is Q' r^r-t tL’V' 1 t?i 

\\ i* tie v:ltf * ncros: t .o 1 o&S 

f*> v* * s. i r u<- 1 1 •• ,rfo** - *» ir an* rtvi nhed 

with * vicr< t;* ap-^tr*! f\* •.*-« • t 4 r^tlnt 

t': r 4 ac v iovinr It The c?-ct r tv * arrToao 4 f 

?I< 1 ir oe ao-‘‘ $ * c 

number of tnm.% vclta« r P or V& I ■ ~b vc 1 1 • ’ ;dlnr, 

Tire lat ter, otc,, und (©< 4- 6) 0 f>t ** i ini •*, 

yields erti^ja Cos irn b»it tb« ir-". »f« n of o. 1 Mi docr-co 

al^obr^ic oquaticn ia retired. father ti *n ro thro';*rh 
tMs laborious p^ccrar, one wiy *<«< t'w cr'to-'Ir. of T-'a) 
uv’ b) rg c<* 'ti-nintr \rr»n th»- rlrn ■ n' V* , n rrto r ci 
e«ti'«.tc t -e-’-l n* :. ok - ~i* -c* -r 4 
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data m t* V < : t* • ,v 2 *u *ty, •'her .-.f turn* 

or t ' OAfv v 1 — <o , ~fv> '< —t tr-.r ~ fo*—- » r ♦’ll 
then i»U"«l 7 r»tinfy 77*) *H1 b> v**! -*•/ rytiafp 77c) 
but it nee 1 nnt, If it doe* r *> t c ■*■ -^r c.. < ? to 
eft’iTfy’n*- 7 ^ 0 ) to r 'v sk tin -ctor «■ rf omvrc 4 , tf»n 
a n©*» <• Ptiifttft • f flux <!c • ’ , r ’*aT r of t *t>s, or 

co~« vc.ltv «nst be *»4« and am in (qr -h$) opt. either 
no ccurcd or sulcal r ted, This j*rocom i«? c rtf .cd 
until th# is fo^nd which »fttlsfio* t by •"< *eu re- 

iser, t as well nn by calculation, 7”^), b) t end c) ftnd 
wb.icb e*>'n "'8 jsstiefootorUy in tbc intended circuit. 

7 carry out tin otovt •ut'Or.d .'oceduro, r »pr<o»© 

tTat tk trc nr fcrner wit’ ©I.-vlr lay a r *'-vVnf > & for rl- 

# 

try i*”d toccndo rv lr to be r -«r) t j t*;cn, 
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4) C t’ . 

c£ Is *•- 1 • ’■ ' ' • 

Jl i« t*^ -***n v r f -f ;ith 

/j if 4 * c*rr o’f'-'Jk’ r* ‘ 1 ^"1 »••“£. 

/. ie t>* -*iv» o7#-* -’w>ti'* 4 ■* ‘ r c ere 

^ • m t«ri r 1 

A i 9 thft r^ncl *•■ “«or ; ji> ; < f cr ry 
in o"ntt-etora 

By 77-'), t v t is, 




t?« irr- of "O r.r ,] r - *) It i* * V 'J t’<t 

fc) A — «£ 1^— _ 

J77 A/ 

By «. tl*fv1nc 7~b), tlv.*t ir, 

•jr) / = = \l~ZUj>Cs> 

thro’-jrh t v * nro of n) in* IT) it ir f ri? it t 

ef) ?* = U*IQ- U U e ff H 3 AM- . 

Hi ^ I 

\i r u in- r.o w Uit a specific ty • cf *• ^ core 
Is to b€ vsod, or, if not, ti t t v « >. ■ <•/ *\«i 

Ccr* *nd t_ -o cf - t rfr, tr r c *i , 1 3 ,c , «itiojr 
in '€•) riil b: it b.n * /V, 'p Rji ; t .<* 
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' * ■ ' 01 r**-< <■-' *> t a t* 1 ***!© « * cr*> 

£|j*»i«tan t »r* r b , frr -In ! -.1 *£'t , t 

In * r ^t*r* " , /* \ «* fMI#/ -It* t?» 1 ! ■ *rVJ 

t># ?• la in t> ct'l *!• • !’ 1 •: filial Y or *M« *f 
tJ» C 'TV, mm V* ]** of ^ vill l» ^Ictat <5 tgr tin 
-art Icular g ~3 i ?e t * o'- *i>* An ur-rc: t #t<- , at li’.’t, 
c* n *<• hM for Hj fro- th* I^tfs-Vod -re -It* '0 tten, 
t‘-« wlu© of y '*"/ bo co-’i’ut*"' fr<»n :’r) # 

The -Ire also is n^s? cboson. "I no* *>« av- -n o 
-o -*r <3i?sl ation ir •crmlly rw MM 1 ?' •-**•' 1 or iYr 
rc p* rMse^Mo teaoap* twr* ri*r t r c'-'orr* !, f’» 
sis© of wiw ir :v>t eMticnl fr rt ~ t‘* t"~ rr^tur-* rj>o 
vle'r-'o'nt, The *lzr ir Ur for* c’ >• *>n to I'tva 'ir-o 
of wlrv’ir,' Inr in *lndf t' ' C<">**© Ir-tf;* Slflc and 
tb© r^oM-v : nt t' • t t'« • in * ’ -v? ■» 1 i r ♦. * rcc t* *v 31- 
riH© C rorv 1 to t’ 3**- ' rcilit-rcw, "j. it* t!o 
sine of »ire *et©«e€n s ‘ , o£ my tfl ct» 1 cola tort . 

t'alnr tlo Vfl^o ofJ( tb© V'ixf of A > c ?* T I» 
andl Ip may N* colcnjlat-* fror 36) , Cl), *C) # -/vl '. 3 ) 
rr*ar«ctivoly # folio© inr tMf t* * trvality ;oi.^ t©rt 
»»y bo by c*3c:3aticn fro ri 7^c) , in lot 

CO) (c{ + 0 ) 1 q~ /HIT" * a 

f L P 

If V o vOv© in ’ T) t *-n9 r«t to - <- «. • r» , ; j» 

if t* ' ’ efo r ’ ■ ' ' • 



* 1 f» ## i if ft rV 4 m l y 



» ** m K • U<4 u 

, a '• . !<* . «»**« * 
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the entire -rocrss nay b* rr^ertod for a different 
co^*o volume until n satisfactory t^ans^or v*r is ob- 
tained. 

In carrying <r*t the design* of a r !,«■ trrn-for^* r 
above, c^ecific attention ms riven to the t-o 6*0 lent 
characteristics of the tH-nfforaer 5 its ass band ard 
the tnrnr ratio. In this derifn loaha*© inductance 
and distributed capacity are functions of t v o direnolon? 
of tho coil and the core ard of t' © *aPterial of both. 

It was ’'rcvio , 'El.y s? om\ that the rise end frll of t v e 
p^lsc ic a function of Ij , Cp, and tp. 

Certain construction features* also contribute to 
a close control of the leaVa-e inductance and distrib- 
uted capacity, Tb© leakage inductance car- be ninicil2ed 
by a larre coefficient of crurlinr and as fo r turns * s 
possible. Both the *r inary #nd secondary wirelines 
she lid bo on tbe corolcf ; if both core lo r s are 

need tb© p.ri*nsry and seconds ry • s s’ 1 '- id both 

be split and rar* of er*ch we nd on lotb 3 eg, For tho 
caxinue rates of rise and fall of the -.ivc, sirrle 
layer windings si owl d be used. 

Tic canccitance -ay b< rcducod by inevasinr the 
thickness of tb© insul t ? on Nt" «-n the indinrs or b? - 
tween tbe windings n>* t' e core. T v is, ) ^v*r, inc^e' r 9 
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•» 4 8 m tv »r«u- • 

*1^1, #Hk*. lit r^-r «> 9*Vf •*# 4* ■ fctTI l'N#M» p 

rl H ^Pi1^c9l «u fHl^m U><4>«#o» Uf 

•« «r ^ • a* ••>»•» • • • »» tf 

•'f 1141 W «il« » i tw& Pfc»*t ••* fj 

. • « • ' ■■’!•'> • • 

I I , - » • 1 ✓ ! ii ~ . ' • • M' ►- " • • r « * 

Iff9 vwto*3il4|| *o«^ ^ < TflfftM v ; Tr ' | 

. • . . •• ■ S 

’ * • r • . % •’ . 

«-2 w-. * . - _•»<*• **• *.s* - *• t • .«*» • •* . 

\ ■ * ’ .* • r - 

V * , . ■ • •• <1 « ' . N 

• •»•: I , t l i IM «i ... i j * . 

•* * + 

, *• ... • * 

a# *Ml p »< a *** • • tr fT 

««# tf -*i it> i m!t u *<«i » t im i| v 
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no 



V* 1 J*v ivfejctv .e? "f ’ t> wl ♦ ' LC <ne 

pcltttlv 1 U4* >( i TC t t 1 V ' • 4 1* T' t 

nff>c*'’ ; •***. 1 y, 

In r^o** * v - t~ x\*rrir*v '•■ it ••crl ' l*fe 

fne<Ti*r.ey rrf r *, -* f- •*'**<*[ •«■ "r • t t r » core 

dc •: r t k e, ' ' f * <r *c< • * *' ? • * i** ' ty la 

“JO t» # ' oC to . ' c < • :? * • t+fQrX’.w -- r- 
feiMt it U v.c • o t* 'c: ■ <m *, f V o QOIK) 

1 --‘rations • ftr're 1* a M • It to V Ir *! ca it Is 

I-r •? ; ibl . to roll It IrmtlcrsiK t -inn* r tv orv II 
wilier"! '.-rotllr.* V * c’T't 1 l f ru ol V& 

8t»el rv»C?»»’ fc* He! - r- ( ty „ 

i ~nrt' or?s r c*7i t . trn f* ’ t.’rrt V r I**-* 

<V od t« ir»*?r« **• l ■? ««• tl i* ?!c Ineortiar 

cf cn *. Ii* ru:' tr f .c co* . 7!a :mas r •-•r t I* re- 

i .2 1 i» t ^>33 '.in ? or>l“o4. It orv ,» ^ca or-*My * , n!2 
Axplotned ty cor *• M ■ rlr.* t' • t th« cor* lo» r «-i: ••••• r<it© 
Mfh »vnd t’-*t t' «• I/* tl »c const* >t i» * ' t-llv*!}- 1 - 
crossed fey <J*c:r/#l:u *t -=c?*» t v *n 1 <vs »•**£ »lth 
insertion of the air •*;>. 

In r*r>®m3 1 if •« I n U .'<• ! : rvl 

f^cc. ft fsrtlcnlf •* t • -• f r^r * yi* *..• *, \Ja V 2d 

feo >*Cd. TMr c- 'to Vv I ' : r*. ;T V *- W *3 If* 

r l’. *<s *' di if t.mr, t' •» iner t> 5; * l 1 :-.C c' irco of 



GO 



• ,'S • V • ■ t . T-| c* r , ’ , It is r 

'Vfii'iMo * >r ’ tv •• sq k f f > ; • ni in '• irv 

f>*e tb© rl*t# to rid. In co-t' <n O".? U 0 q«j< ntion 
of *b*«Ux r ft Stop ’J j • t * tc £<•- Ij t '« nay 

be dlet-V? b;* t‘f t'jbo t b* • *. ' 1 t> ci mit. 



7btt Tii be . * lev /J. Vr5 , ‘ » TftftJl 

correct is d •<*!?*© 1 tb© t*im* r«* !o i> 'd V ef'\i©fc©d 
.*0 tb”t ib© i ir. tn i ©iar.c© • e g v - t oq nl to 

t v e / rid innr.it i . -«;ln co; t’ Ir uana!?r i*rl l©» a to; 
up* 'if tetrodes > ■an V* ot v * r htrvl, &o”n ir 

remind • 'r.ro lb* •’’Id currrrt l«-o s cr*'l t tbo 
• la to current nt vry 1 v w.i'ns of o*itivo rrid 
rctcr-tinlfi. 

It in s» »n f rr t' is i-*t tie or w 1 tews of triod.-r 
find tetrodes cr ^ntodes U tl* blockin' oscillator 
circ ft is a t to be q.'iu ’iff*r- .it. T* i© ie fi -tlor 
brcr»rbt o r .t by con; i • r&.' t v © tub* c’ r ~ ct< ririics 
of a triod* smtlen cf ib© C ^ end ** 2© o* t ‘ * C 
ft or*o*©. There arr s v o*r < Jn Flrureo nd "• * re- 
*pect<v-Oy. Y£nr&a*l of nc< 3 i’*a yee tr lotas, t)» C 
©x’ it is a lor © r j*» n in t 1 * «ftlv* rrid r . 
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tnc f- r • t‘ *n 1 . 
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W . »*-rV ( V*i ft «*mm* 
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T >r • la, «t • • r* : v lu o ■/ i ' p v iti 'Zf? ^ j % 
This, *■ **• t*c- our* -.nt <*i Ver'- <*-•>•*. t! lo 

Ic b. Uo r**ni *•? ^ W ao^a , -<r*r 1: 'i’fi a- 

t©d tr V' rrld ctrc it thr R r - ' V S»» j** 1 , tV ' ’ 

wr^r t / 'rr t'« * •' tr 1 to f * * t rM/ ’ ‘ 1 2 « 

pc.-’.r c'-ro bJ-g. If ? Mr?- &rarry r> t t • I *e it' r©- 
tv ■*rict3© v. Md *'ob©W y ?>• c 1 • cr hoo*w§<^ it 
net omVj la© r larre val’3© of ever tV for- 

Jig 

t!on of t v ^ cia^ot riotics corrvf cRfinr *o tv rank 
cf »c Iwt a la^ro of i , ard a 

p ~2iif 

n.p. If a s^ort r ,,< ’c with rt»-e^ vi4a# • re- 
latively low c^je vf’t 1*- <3#Mr©.'l t? on r .'o tv *? compet' d 
a* c tM©&© b© slog© t-a g o c tb# -wrtccio 

Is Mrbor, cu f is r'^fictent tn r of- rearers Litton 

ritV transfer-*":’ of 2 r* * * 'ctr.nce. for rwi rmat*r 
- '**.oprr in t o o*Hmt yla© t v * n t** t affo*\l«<5 !«- i’ o 
tri ’o » bca* orer trt •'oi* **' V oorsneotafl r .r a trf»'o. 

Tt will N*ndle a f c ■•' ** s r • : ;or y Vc*ur<* .»f its 

larr*r tUssl *at? on mting, 

J*o at>r whet t. © of t”l>n is v.$r4 t r r,v o 
wnnfacturer*» J3-oc ? f’c r tiers ei ?C not l- *jo • * t3. 

If t' e ' -id (UtJrinat'on ^tinr is ©arc V<3, rnSd r V- 
o ion nay follow wit! tb© result tMt to ,'ri* re £>l ns* 
f Itive aft' t*o i Mr vy r * cir^ at t?* t 
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- : 'tfi ’ •rt»\Ty t ' 0 Tf tU - t: >1 .**• t!_rr 

1« cxtc • J » • 1 -*? *f ? ' * r ’ v t to fill <‘r'r. t 
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